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Abstract. Diastolic function of the left ventricular in athletes with small abnormalities of heart development. 
Dzyak G.V., Nekhanevich O.B. The purpose of our research was studying of cardiovascular system overexertion 
symptoms by dynamic of diastolic function of left ventricle during exercises of different power in athletes with small 
abnormalities of heart development. We surveyed 70 athletes aged 12-27 years. The diastolic function dynamics of left 
ventricular is showed in the work. The main indexes of myocardium relaxation disorders during diastole are defined. It 
is proved that in athletes with small abnormalities of heart development (mitral valve prolapse, open oval window) 
during submaximal physical loadings, signs of left ventricular diastolic dysfunction developed.
???????? ???? ? ???????????? ?????? ????-
????? ? ????? ?? ????????? ?????????, ??
????????? ??? ???????? ????????????? ?????-
??????? ?? ????????????????? ??????????,
???????? ???????-??????? ???????, ???????
?????? ?????????????? ????????? ?????. ??? ???
???????? ????????? ??????? ????????? ???-
????? ??????????? ??????? ???????? ??????
???????? (??) ??? ???????????? ???????????
????????? [4]. ?? ????, ????????? ??????????? ??
?????????? ??????? ????? ?????????? ??’???????
???? ???? ???? ? ????? ????? ?? ??????????-
?????????? ??????? ??? ??? ??????????? ??????
??????????, ? ???????? ??????? ?? ?????-
???????? ????????? ?? ???????????, ?? ????
????????????? ?? ???????? ?. ???????? ?? ?.?.
????? ?? ?????????? ??? ????????. ??????????
????? ?? ??????? ????????? ??? ??????????
???????????-?????????? ??????????? ? ?????-
?????? ? ?????? ?????????? ???????? ?????
(????), ?? ?????? ???? ??????? ?????????
????????? ??????? [3]. ????????? ????? ? ?????
??????? ? ????????? ??????????? ??????? ?????
?????????? ?????????? ??????????? ??????? ?????
? ??????????? ?????? ?? ????????? ?????????????
?????? ???????? ??????????? ? ????? ?????? ???
??? ??????? ???????? ??????? [2]. ??? ??????
??????????? ? ????????? ????????? ?????????
????????? ????? ??? ???????? ????????????? ?
?????? ?? ???????? ??????? ?????, ? ??????????
????????, ?????????????? ???????????????,
???????????? ?? ?????? ? ???????? ????????-
????? [1, 14]. ????? ? ???????????? ? ?????
???????????, ??????? ? ????, ??? ??? ?????????
???????? ??????????? ?????? ?????????? ??-
???????? ???????????.
? ???????? ??? ?’??????? ?????, ?? ????????
?????????? ???????????? ? ?????? ?????? ?????
?????????????? ???????? ?????????? ?????????
????????? ?????????? ????????, ?????
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???????????? ??????? ????? [6, 11, 13]. ???? ???
???????? ???????????? ??????? ????? ???????????
??? ??? ???????? ??????????? ?????? ??????????
? ?????????? ?? ????????.
????? ?????? ???? ???????????? ?????
?????????????? ???????-???????? ??????? ??
????????? ?????????? ???????????? ??????? ????-
?? ???????? ??? ??? ???????? ??????????? ??????
?????????? ? ??????????? ? ?????? ??????????
???????? ?????.
????????? ?? ?????? ??????????
??? ????????? ??????????? ??????? ????
???? ????????? 70 ??????????? ????? ??? 12 ?? 27 
????? (???????? ??? ???????? 17,8±4,5 ????), ???
????????? ????????? ?? ??????????. ?? ??????
??????? ?????????? ?????????? ???? ???????-
??? ???? 10,1±4,4 ????. ??????? ??????????
???????????? ?????? ?? ??????? ?????????
22,4±9,1 ??????. ?? ?????????? ?????????????
?????????? ???? ???????????? ?? 12,9% (9 ????)
????????? ?????? ???????????? ?????, 37,1% 
(26 ????) – ????????? ??????, 30,0% (21 ?????) – 
??????????? ? ??????? ??????, 20,0% (14 ????)
???? ? ??????. ????????? ?? ?????? ??????
???????? ?? 84,3% ???????????? ????????? ?????
(????????) ? ?? 15,7% ??????? ????? (????????).
?????????? ?????????? ????????? ?? ??????-
?????????????? ????? ???????? ????????? ??????
?????????? ???????????. ? ????? ??????????????
?????? ????????? ????????????????????? ??
???????????????????????? (?????) ??????????
??????????? ?? ??????????? ????????? [4, 9, 
12]. ?? ???????????? ????? ???? ????????? ?????-
????? ? ????: ????????? ??????????? ???????
(???) – 16 ????, ????????? ???????? ??????
(???) – 8 ????, ?????????? ??????????????? ??-
????????? (???) – 4 ?????. ?????????? ?????
?????? 42 ?????????? ??? ????. ????? ?????
???????? ?????????? ???????????? ?? ?????-
???????? ????????????? «Ketler X1” ?? ????-
?????? ?????????? ???????????? ??? ????????
??????????. ????????? ???????????? ???????-
???? ? ??????????? ???? ???????? ? ???????????
1 ??/??. ???????????? ?? ??????? ??????? ?????-
???????? ?? 1 ??/?? ? ??????? 2 ???????.
??????? ??????????? ????????? 60 ??????? ??
???????. ?????????? ?????????? ????????????
???? ????????, ????????????? ?? ??????????-
??????????? ????????? ????????? ?? ??????????
???????????? ?????? ? ?????????????? ???-
?????????? ????????? ????? [10]. ???????? ??
??????????? ??? ?????????? ???????????? ???,
?? ??????????????? ?? ???????? 220-??? (?
?????). ????????? ?????????? ?????????? ?????
?????????? ?????????? ???? ?????? ???, ??
??????????????? ?? ???????? ???=85%*(220-
???) [10]. ?????????? ??????? ??????? ?????-
??????? ????????? ?????: ??????????? ????-
???? ??????? ????????? ?? ???????????? ?????-
????? ?? ? ??????????????? ??????? ?? ??????
????? ?????, ???????? ???????????????? ??????
?? ??? ?????????? ?????? ??????????? ??????? ?
???????????????? ?????????? ???????. ? ??????-
???? ??????? ? 3-? ?? 5-? ??????? ??????????
????????????????????? ?? ????? ?????????? ??
???????????? ??????????.
???? ??????????? ??????????? ????? ?????-
????? ?? ??????? Philips HDI 5000 (???????????
???, 2004 ?.) ? ????????????? 2-4 ??? ????-
?????? ??????? ? 2D, ?-, ???????????, ??-
???????-?????????? ?? ????????-??????????
?????????????? ???????. ?????? ???????? ?
??’???? ????? ????? ??????????? ?????????? ??
???????????? ?????????????? ???????????????-
???? ?????????? [9, 12]. ??????????? ??????? ??
??????????? ?? ?????????? ????????????????
?????? ??? ?????????-????????? ??????????????
? ????????? ???? ?????????? ?????? ???????????
??????? ? ??????????? ???? ??????? ??? ???-
?????? ?????????????? ?????????? ?? ????-
???????? ???????????? ??????????????????
????????? [13]. ??????????????? ????????? ???-
????????? ????????? ???????? ????????????? (?,
??/?) ?? ???????? ????????????? (????????? ?????-
????? ?????????? – ?, ??/?) ??????? ?? ???????-
???? ???????, ???????????? ????????? ???-
???????????????? (?’, ??/?) ?? ???????????????????
(?’, ??/?) ???? ?????????? ?????? ???????????
??????? ?? ?? ?????????????? (?/?, ?’/?’, ?/?’). 
??????????? ??????? ????????? ???????????
??????????? ?? ????????? ?????? ???????????
?????????? ??????? STATISTICA (6.1, ????????
????? AGAR909E415822FA) [5]. ???????????
??? ????????? ?????????? ?? ????????? W-
???????? ??????-?????. ????????? ????????-
????? ???????????? ??? ??????????? ? ???-
???????? ???? ????????? ?? ????????? t-???-
????? ?????????, U-???????? ?????-????? ??
???????? ??-??????? ???????. ??? ??????????
?????? ????????, ?? ??????????????, ?? ?????
?????????? ??????????????? ????????????
?????? ANOVA/MANOVA. ????????? ??????
???????????? ?????????? ????????? ???????????
???? ????? ?<0,05. ?????????? ?????? ? ???????
M±?.
?????? ??????????? ? ??????????? ?????-
?????? ?????????? ??????? ? ???????? ?????,
??????????? ? ??????????? ???????? ?????????
???? ?????? «??? ?????? ???? ???????? ?????? ?
???????? ????????
??????? ???????????12
??????? ???????????» (1997 ?.) ?? ????????????
?????????? ??????????? ???????? ????????? (2008 ?.). 
?????????? ?? ?? ???????????
??? ???????? ???? ???????? ???????? ?????
(????) ????????? ???????? ??/?? ????????
?????????? ?????????? ???????? ??????? ???
?????????? ??????????? ??????, ?? ?? ???’?????
? ???????-?????????????? ????????????? ?????,
?????? ??? ?????? ?????? ????? ????????
????????? ?? ??????? [3]. ??? ????? ?? ????
????????????? ???? ?? ??????? ???? ????-
??????????? ????????. ??????????????? ??????-
???? ??????????, ?? ??????????, ?? ? ????
???????? ?? ????????? ? ??????? ???????????
?????????? ? ?????? ???????, ?? ???,
????????? ??????????? ????? ????????? ?????,
??? ?? ????????? ???. ???, ????????????
?????? ?? ???? ?????? ??????????? ??????? ??
2 ?? ?? ?????? ?????????? ? 16 ???? (22,9%), 
????????? ??? – ? 4 ??????????? (5,7%), ??? – 
? 8 (11,4%). 
???????? ?????????????? ?????? ????? ??-
?????? ?? ???? ??? ???? ????????? ???????? ????
? ????? ? ???????, ??? ? ??? ???? ??????????
????????????? ????’? ? ????????, ?????????
????????? ???????????? ??????? ? ??????????
????? ?????????? ?????? ???????? ?? ???????-
???? ???????????????? ??????. ??????????
?????????? ???????? ?????? ?? ???????????
??????? ????????? ???????? ????? ???????????
???????????? ?? ????????????? ???????? ??-
??????? ?? ????????? ?????????-????????? ???-
??????????? ? ???????????? ???????????????
??????????. ??? ?????? ?? ????????? ?? ????,
?? ??? ?????????? ???????????? ?? ??????? ???
??????????? ??????????????????? ?????? (AT ?
????? ????????? 100±10 ??), ?????????? ???
???????????? (DT – ? ????? ???????? 190±20 ??)
?? ???????????? ?????????? ?/? (? ?????
??????????? ??? 1,07 ?? 2,35) [4, 13]. ??????????
????? ??????????? ? ???? ? ????? ???????-
??????? ??????, ?? ?? ?????????? ???????????
???????? ???? ?? ???? ??????????? (????. 1). 
???? ??????? 1 ??????????? ? ????????????
??????????? ?????????? ? ????? ???????, ???
??????? ?? ??, ?? ???? ??? ??? ? ????????? ??
????????? ????????????? ????????????? ?????-
????? ????????? ??????????????????? ??????
[8]. ? ?????? ? ??????????? ? ???? ??????????
??? ??? ???????????? ?? ???????????? ???-
???????? ??????. ??? ????? ???????? ? ????
?????, ??? ? ??????????? ?????, ??? ?? ??????
??????????? ???????? ???????.
? ? ? ? ? ? ?  1  
????????? ???????????? ??????? ????? ???????????
?? ???????????? ?????????????? ? ????? ?????? (M±?)
???????? ??? ???, (n=16) ??? ????????? ???(n=4) ??? ??? (n=8) ??? ???? (n=42) 
?, ??/? 78,1±26,5 78,2±19,0 70,0±21,6 72,4±15,6 
?, ??/? 40,2±15,4 35,7±8,5 34,4±8,1 34,6±8,5 
?\?, ??. 2,08±0,74 2,18±0,43 2,08±0,63 2,14±0,53 
???????? ?????, ?? ??.??. 2,59±2,13 2,18±1,20 2,10±1,23 2,24±0,86 
DT, ?? 177,7±24,6 155,2±38,9 124,5±17,2* 157,9±50,3 
AT, ?? 124,6±40,4 110,3±27,0 116,0±29,3 116,6±31,4 
?’, ??/? 11,4±3,3* 11,9±3,7 10,9±3,1* 13,5±3,7 
?’, ??/? 4,51±1,62* 5,05±0,98 4,73±0,85* 6,07±1,70 
?’/?’, ??. 2,83±1,22 2,42±0,52 2,30±0,50 2,50±1,30 
?/?’, ??. 6,94±1,34 6,27±1,54 6,53±1,80 5,69±1,78 
? ? ? ? ? ? ? ? .  * - ?<0,05. 
?????? ???????? ????? ???????????? ??????? ?
??????????? ???? ?????????? ?????? ??? ???
???????? [13]. ? ?????? ??????????? ??????????
? ??? ?? ????????? ???????? ?????? ????
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??????????? ??????? ??????????? ?????????
???????????? ????????? ???????????????????
???? ?????????? ?????? ?? ????????????
????????? ???? ?????????? ?????? ???????????
??????? ??? ??? ???????????? ???????, ??
???????? ?????????????? ?’/?’ ?? ??????? ?????
(????. 1). ????????? ??????? ?’ ?? ?’ ????????
??? ????? ?????????? ?????????? ?????? ??
?????? ??????????? ??????? ? ???? ? ???.
?????????? ?????? ???????????? ??????? ?
?????????? E/?', ????? ?????????????? ?????-
??????? ????????? ???????? ????????????? ??-
???????? ?? ?? ???????????? ?????????
????????? ???????? ????????????? ????????
?????? ??????????? ???????. ???????? E/?'
????? ?? 8 ???????? ?????????? ??????????
????? ?????????? ??. ?????????? ? E/?' ??????
15 ???????? ??? ???? ?????????? [13]. ?????-
????? ? ???? ???? ?????????? ??????????????
?/?’, ??? ???? ?? ???? ??????????? ????????
??????? (????. 1). 
?????????? ??????????? ??????? ??????????
???????? ? ??????? ????????? ???????? ??-
????????? ? ????? ??????????? ??? ???? ????-
??????? ? ?????? ???????????? ??????????? ?
????????, ?? ??? ????????????? ????????? ??
??????????????? ?????????? ????????? ? ?? ?’ ?
????? ??????? ??????????? [7]. ????? ?????
?????????????? ?/?’ ??????????? ????????? ???
???????? ?????????? (????. 2).
? ? ? ? ? ? ?  2  
???? ???????????? ??????? ????? ???????????
??? ??????????????? ?????????? ???????? ???????????, (M±?)
???????? ??? ???, (n=16) ??? ????????? ???(n=4) ??? ??? (n=8) ??? ???? (n=42) 
?, ??/? 121,9±31,9* 98,9±20,0 112,4±42,6 94,2±28,9 
?, ??/? 51,6±16,6* 35,3±8,3 35,9±5,7 37,1±13,0 
?\?, ??. 2,52±0,88 2,39±0,71 3,13±1,21 2,71±0,98 
???????? ?????, ?? ??.??. 5,63 ±3,96* 4,02±2,46 5,63±3,80* 3,66±2,10 
DT, ?? 149,4±43,8 164,1±48,2 148,0±32,4 156,2±45,0 
AT, ?? 135,4±28,7* 119,5±37,4 133,0±9,9* 111,0±23,6 
?’, ??/? 12,5±5,3* 15,3±4,3 15,5±4,8 17,7±5,3 
?’, ??/? 5,45±2,02* 6,75±2,91 5,68±1,19 7,01±2,27 
?’/?’, ??. 2,36±0,81 2,54±0,92 2,72±0,44 2,67±0,87 
?/?’, ??. 10,5±2,7*’ 5,72±1,85 7,09±0,69* 5,46±1,31 
? ? ? ? ? ? ? ? .  * - ?<0,05. 
? ??????????? ? ???? ???????????? ???-
???????? ?????????? ??????? ? ?? ? ????????? ?
??????????? ??????, ?? ???????? ?????????-
????? ?/? ?? ????? ???? ??? ???? (????. 2). ??
???????? ?? ?????????? ????????? ????? ??
??????????? ??????? ? ????????????? ????????
?????. ????? ???????? ???????????? ??????????
????????? ?????????? ?????????? ?????????
??????? ????? (??) ?? ????????? ??????????
????????? ??????? ????? (DT) ? ??????????? ?
??? ?? ????????? ???????? ??????, ?? ????????
??? ?????????? ????? ? ???? ?? ????? ??? ???
????????. ?? ???????? ?? ????????????? ???-
?????????? ?????????????? ??/DT. ???, ? ?????
?????? ?????????? ? ??? ???? 0,70±0,25 ??, ?
????? ? ??????????? ????? – 0,79±0,26 (?>0,05).
????? ????????? ???????????????? ?????-
??????? ????????? ??/DT ????????? ??
0,97±0,34 ?? 0,75±0,22 ?????????? (?<0,05).
?? ????????? ???????????? ??????? ??
?????? ? ?????????? ? ????????????? ????????
????? ???????? ?????????????? ?/?’.
????????
1. ?????????? ? ???? (??? 1??, ?????????
???????? ?????? ?? ??????????? ???-
???????????? ???????????) ?? ???? ???????????
???????? ???????????? ?? ??????????? ??????-
?????? ??????? ?????? ???????? ????? ? ?????
??????.
2. ??????? ?????????? ????????? ?????????-
????? ???????-???????? ??????? ???? ??????
????????? ?????????? ???????? ??? ??? ????????,
?? ??????????? ? ?????????? ??????????????
???????? ????????
??????? ???????????14
??? ???????????? ????????? ????????????-
??????? ?????????? ?????? ???????? ?? ?????-
??????? ????????? ????????? ???????? ??????-
??????? ???????? ?????? ??????????? ???????,
?? ???? ????????????????? ? ?????? ???????
?????? ????????? ?????????????? ???????-??-
?????? ??????? ? ??? ??????????? ???????
???????????? ??????? ????????.
3. ????????? ?? ???????? ????????? ??????
???????????? ??????? ????? ????????????? ???-
???????? ?????????????? ???? ????????? ??
????????? ??????? ?????????????????? ?????
???????????????? ?????????, ??? ???????????
??????? ??????? ??? ????????? ????????????
????????.
4. ??????? ?? ?????? ?????????? ???????? ???
??? ???????? ??? ????????? ???????????????
???????? ??????????? ? ??????????? ? ??? ??
????????? ???????? ?????? ?????? ?? ??????
?????????????? ?????? ?????.
??????????? ????????? ?????????? ????-
????? ? ??????????? ?????? ????? ??????????????
???????????? ??????? ?????? ???????? ? ?????-
?????? ????????? ?? ??????????? ???????? ???-
??????????? ? ??????????? ? ?????? ??????????
???????? ?????.
?????? ??????????
1. ??????????? ????????? ??????????????? ?
??????? ??????-??????????????? / ?.?.???????,
?.?. ????????, ?.?. ?????? [? ??.] // ??????? ???.
????.-???. ????. – 2010. – ? 3 (31). – ?. 21-25. 
2. ???????? ?.?. ???????????? ??????????? ?
???????????: ??????????? ?????? ??????? ??? ????, ???-
?? ?? ??????????? ????? / ?. ?. ???????? // ?????????
????????. – 2014. – ? 1. – ?. 95-101. 
3. ?????????????? ????????? ??????????????
????? ? ???????????. ??????????? ? ???????: ???-
??????? ???????????? ? ????????? / ?.?. ??????????,
?.?. ?????, ?.?. ??????????? [? ??.] // ???. ???????.
??????. – 2013. – ? 1 (99). – ?. 2-32.  
4. ????????? ? ??????????? / ?.?. ?????????,
?.?. ?????, ?.?. ??????? [?? ??.]; ?? ???. ?.?. ????-
?????. – ?.:??????, 2009. – 1368 ?.
5. ??????? ?.?. STATISTICA 6. ??????????????
?????? ?????? / ?.?. ???????. – ?.: ??? «?????-
?????», 2007. – 512 ?.
6. ?????? ?.?. ????????? ???????? ? ????
??????????? ?? ?????? ??????????????? / 
?.?.??????, ?.?. ????????, ?.?. ?????? / ??????.
???????? ????? ? ???????????. – 2013. – ? 3. – 
?. 448. 
7. Diastolic Stress Echocardiography: A Novel 
Noninvasive Diagnostic Test for Diastolic Dysfunction 
Using Supine Bicycle Exercise Doppler Echocardio-
graphy / J. W. Ha, J. K. Oh, P. A. Pelikka [et al.] // J. 
Amer. Society Echocardiogr. – 2005. – Vol. 18, N 1. – 
P. 63-68. 
8. Doppler estimation of left ventricular filling 
pressures in patients with mitral valve disease / A. Diwan, 
M. McCulloch, G.M. Lawrie [et al.] // Circulation. – 
2005. – Vol. 111. – P. 3281–3289.  
9. European Association of Echocardiography re-
commendations for standardization of performance, 
digital storage and reporting of echocardiographic studies 
/ A. Evangelista, F. Flachskampf, P. Lancellotti [et al.] // 
Eur. J. Echocardiogr. – 2008. – Vol. 9. – P. 438-448. 
10. Exercise Standards for Testing and Training: A 
Scientific Statement From the American Heart As-
sociation / G. F. Fletcher, P. A. Ades, P. Kligfield [et al.] / 
Circulation. – 2013. – Vol. 128. – P. 873-934. 
11. Exercise-induced changes of left ventricular dias-
tolic function in postmenopausal amateur marathon runners: 
assessment by echocardiography and cardiac biomarkers / F. 
Knebel, S. Spethmann, S. Schattke [et al.] // Eur. J. 
Preventive Cardiology. – 2014. – Vol. 21, N 6. – P. 782-790. 
12. Recommendations for chamber quantification / 
R.M. Lang, M. Bierig, R. B. Devereux [et al.] // Eur. J. 
Echocardiogr. – 2006. – Vol. 7. – P. 79–108.  
13. Recommendations for the evaluation of left 
ventricular diastolic function by echocardiography / 
S.F. Nagueh, C. P. Appleton, T. C. Gillebert [et al.] // Eur. 
J. Echocardiogr. – 2009. – Vol. 10. – P. 165–93. 
14. Stress echocardiography expert consensus sta-
tement: European Association of Echocardiography 
(EAE) (a registered branch of the ESC) / Sicari R., 
Nihoyannopoulos P., Evangelista A. [et al.] // Eur. J. 
Echocardiogr. – 2008. – Vol. 9. – P. 415-437.  
REFERENCES
1. Shulenin KS, Khubulava GG, Bobrov AL, Man-
chenko IV, Ulanova VI. [Stress-echocardiography in heart 
failure detection]. Vestnik Rossiyskoy voenno-medit-
sinskoy akademii. 2010;3(31):21-25. Russian. 
2. Krivolap NV. [Dysplastic cardiopathy in football 
players: characteristics of display depending on age, sex 
and sports experience]. Sportyvna medycyna. 2014;1:95-
101. Ukrainian. 
3. Zemtsovsky EV, Malev TG, Berezovska GA, et 
al. [Hereditary disorders of connective tissue in cardio-
logy]. Russian journal of cardiology. 2013;1(19):2-32. 
Russian.
4. Kovalenko VM, Lutaj MI, Bratus' VV, Viktorov 
OP, Voronkov LG, et al. [Guide for cardiology]. Kova-
lenko VM, editor. Kiev: ??R??N; 2009;1368. Uk-
rainian.  
1515/ ??? XX / 3
5. Khalafyan AA. [STATISTICA 6. Statistic 
analysis]. Moscow: «Binom-Press»; 2007;512. 
Russian.
6. Yumalin SK, Yakovleva LV, Kofman RM. [The 
myocardium status in young athletes by echocardio-
graphy]. Sovremennye problemy nauki i obrazovaniya. 
2013;3:448. Russian. 
7. Ha JW, Oh JK, Pellikka PA, Ommen SR, Stussy 
VL, Bailey KR et al. Diastolic stress echocardiography: a 
novel noninvasive diagnostic test for diastolic dysfunction 
using supine bicycle exercise Doppler echocardiography. 
J Am Soc Echocardiogr. 2005;18:63–8. 
8. Diwan A, McCulloch M, Lawrie GM, Reardon 
MJ, Nagueh SF. Doppler estimation of left ventricular 
filling pressures in patients with mitral valve disease. 
Circulation. 2005;111:3281–9. 
9. Evangelista A, Flachskampf F, Lancellotti P, Ba-
dano L, Aguilar R, Monaghan M, et al. European As-
sociation of Echocardiography recommendations for 
standardization of performance, digital storage and 
reporting of echocardiographic studies. Eur. J. Echo-
cardiogr. 2008;9(4):438-48. 
10. Fletcher GF, Ades PA, Kligfield P, Arena R, 
Balady GJ, et al. Exercise Standards for Testing and Trai-
ning: A Scientific Statement From the American Heart 
Association. Circulation. 2013;128:873-934. 
11. Knebel F, Spethmann S, Schattke S, et al. Exer-
cise-induced changes of left ventricular diastolic function 
in postmenopausal amateur marathon runners: assessment 
by echocardiography and cardiac biomarkers. Europ. J. 
Prevent. Card. 2014;21(6):782-90. 
12. Lang RM, Bierig M, Devereux RB, Flachskampf 
FA, Foster E, et al. Recommendations for chamber quan-
tification. Eur. J. Echocardiogr. 2006;7:79-108.  
13. Nagueh SF, Appleton CP, Gillebert TC, Marino 
PN, Oh JK, et al. Recommendations for the evaluation of 
left ventricular diastolic function by echocardiography. 
Eur. J. Echocardiogr. 2009;10:165-93. 
14. Sicari R, Nihoyannopoulos P, Evangelista A, 
Kasprzak J, Lancellotti P, Poldermans D, et al. European 
Association of Echocardiography. Stress echocardio-
graphy expert consensus statement: European Association 
of Echocardiography (a registered branch of the ESC). 
Eur. J. Echocard. 2008;9(4):415-37. 
?????? ???????? ?? ????????
18.03.2015 
??? 616.831-005+616.12-008.318]:616.12-008.331.1-06:616.13-007.271 
?.?. ?????,
?.?.????????
??????????? ?????????????
?????????, ???????? ?????????
????? ?? ??????????? ? ??????
?? ???????????? ??????? II ??????,
??????????? ? ?????????-
???????????? ??????????
??????????????? ???????
??????????? ????????? ???????? ???????????
??????? ?????????? ?????? 2 
(???. – ?. ???. ?., ????. ?.?. ?????)
??. ????????????, 26, ?????? ??, 69035, ???????
Zaporizhzhya State Medical University 
Chair of Internal Diseases 2 
Mayakovsky av., 26, Zaporizhzhya, 69035, Ukraine 
e-mail: vvshkolovoy@gmail.com 
??????? ?????: ??????????? ???????????, ?????????-?????????? ???????? ??????????????? ???????,
????????? ????????? ?????????, ??????? ????????? ?????????, ????????? ????????? ????? ?? ???????????
Key words: hypertension, occlusive-stenotic lesions of brachiocephalic arteries, cerebral blood flow asymmetry, linear 
velocity of blood flow, cardiac arrhythmias and conduction disturbances 
